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1
BATTERY PROTECTION SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims priority to U.S. Provisional Patent

Application No. 62/431,962 filed Dec. 9, 2016, the entire
content of which 1s incorporated herein by reference.

FIELD

Embodiments relate to power tools, and more particularly,
to a battery protection system for a power tool.

BACKGROUND

During shipping, battery packs may be physically con-
nected to power tools within a kit. Although not 1n operation,
when connected, the power tool may draw power from the
battery packs. This connection during transport may result in
the end user recerving a battery having low voltage and
being moperable.

SUMMARY

One embodiment provides a battery protection system for
a power tool including a power tool housing including a
battery pack itertace. The battery pack interface includes at
least one tool electrical terminal. The battery protection
system also includes a battery with a battery housing and at
least one battery electrical terminal and a divider positioned
between the at least one battery electrical terminal and the at
least one tool electrical terminal. The divider includes at
least one fold.

Another embodiment provides a divider for a battery
protection system of a power tool including a battery recep-
tacle having a battery receptacle terminal, the battery recep-
tacle configured to receive a battery pack having a battery
pack terminal. The divider includes an outer portion with an
indicator and an inner portion with a stem extending from
the outer portion. The stem galvanically 1solates the battery
receptacle terminal and the battery pack terminal.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1 illustrates a perspective view of a power tool
according to one embodiment.

FIG. 2 illustrates an enlarged perspective view of the
power tool of FIG. 1 connected to a battery pack according
to one embodiment.

FIG. 3 illustrates a front view of a divider according to
one embodiment.

FI1G. 4 illustrates a perspective view of the divider of FIG.
3 in contact with a battery iterface ot the power tool of FIG.
1 according to one embodiment.

FIG. § illustrates the power tool of FIG. 1 without the
divider according to one embodiment.

FI1G. 6 illustrates a perspective view of the divider of FIG.
3 according to one embodiment.

FIG. 7 illustrates a side view of the divider of FIG. 3
according to one embodiment.

FIG. 8 illustrates a side view of the divider of FIG. 3

according to one embodiment.
FIG. 9 illustrates a side view of the divider of FIG. 3

according to one embodiment.
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2

FIG. 10 illustrates a top view of the divider of FIG. 3 1n
contact with a battery interface of the power tool according
to one embodiment.

FIG. 11 illustrates a top view of the divider of FIG. 3 1n
contact with a battery interface of the power tool according
to another embodiment.

FIG. 12 1illustrates a side perspective view of the divider
of FIG. 3 placed between the power tool and battery pack of
FIG. 2 according to one embodiment.

Betfore any embodiments of the invention are explained 1n
detail, 1t 1s to be understood that the invention 1s not limited
in 1ts application to the details of construction and the
arrangement of components set forth i the following
description or illustrated 1 the following drawings. The
invention 1s capable of other embodiments and of being
practiced or of being carried out in various ways.

DETAILED DESCRIPTION

FIGS. 1 and 2 illustrate a power tool 100 according to one
embodiment of the invention. Although illustrated as a
power drill, 1n other embodiments, the power tool 100 may
be another power tool and/or outdoor tool, for example but
not limited to, a miter saw, a rotary hammer, a power saw,
a chainsaw, a leal blower, and a string trimmer.

The power tool 100 includes a power tool housing 105
having a battery pack mterface 110 to physwally and elec-
trically connect to a battery pack 115 having a battery pack
housing 120. In some embodiments, the battery pack inter-
face 110 includes a positive tool terminal, a ground tool
terminal, and a communication tool terminal, hereinafter the
tool terminals, for electrically connecting to a positive
battery terminal, a ground battery terminal, and a commu-
nication battery terminal of the battery pack 113, hereimafter
the battery terminals. Although illustrated as a rail and
groove 1nterface, 1n other embodiments, the battery pack
interface 110 may be a receptacle and stem interface. In
turther embodiments, the battery pack interface 110 may be
a battery receptacle to receive a battery.

A divider 125 1s placed between the power tool housing
105 and the battery pack housing 120 at the battery pack
interface 110. In the 1llustrated embodiment, the divider 125,
when placed between the power tool housing 105 and the
battery pack housing 120, electrically 1solates at least one of
the tool terminals from at least one of the battery terminals.
In some embodiments, the divider 125 may isolate all the
tool terminals from the battery terminals.

FIG. 3 illustrates a front view of the divider 125. The
divider 125 1includes an outer portion 130 and an inner
portion 135. The outer portion 130 further includes an
indicator 140 that provides an indication, or 1nstructions, to
a user. For example, the mstructions may inform the user
that the divider 125 should be removed before use of power
tool 100. The inner portion 135, when positioned between
the power tool 100 and the battery pack 115, prevents direct
contact between at least one of the tool terminals and at least
one of the battery terminals. The inner portion 135 includes
a long stem 142 with an increased width portion 144. The
increased width portion 144 includes one or more folds
145a, 1455, and 145¢. In further embodiments, the divider

125 may include fewer or more folds that define fewer or
more sections 146 between the folds 1454, 14556, 145¢ of the

divider 125. For example, the divider 125 may include
additional folds defining additional sections so that the
divider 125 may 1solate additional tool terminals from the
battery terminals as discussed below.
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FIG. 4 1llustrates the divider 1235 1n contact with a tool
terminal 150a of the power tool housing 105. The tool
terminal 150aq may be the positive tool terminal, the ground
tool terminal, or the communication tool terminal. In the
illustrated embodiment, the divider 125 1s placed 1n contact
with the power tool housing 105, with the fold 145¢ sub-
stantially covering the tool terminal 150q, thus providing
clectrical 1solation between the tool terminal 150aq and at
least one battery terminal when the battery pack 115 1is
connected to the power tool 100. In another embodiment, the
divider 1235 1s placed 1n contact with a battery terminal of the
battery pack housing 120. The battery terminal may be the
positive battery terminal, the ground battery terminal, or the
communication battery terminal. In such an embodiment,
the fold 145¢ substantially covers the battery terminal, thus
providing electrical 1solation between the tool terminal 1504
and at least one battery terminal when the battery pack 1135
1s connected to the power tool 100.

The divider 125 creates a galvanic i1solation between at
least one of the tool terminals and at least one of the battery
terminals. The galvanic 1solation allows signals to pass
between at least one of the tool terminals and at least one of
the battery terminals, however, stray currents, such as dif-
ferences 1 ground potential or currents induced by AC/DC
power, are blocked. As such, the divider 125 prevents draw
of current from the battery pack 115 before the power tool
100 1s ready for use. In some embodiments, the divider 125
may be used to 1solate one of the tool terminals from the
battery terminals while the power tool 100 1s 1n its original
packaging that way the power tool 100 does not draw current
from the battery pack 115 while the power tool 100 1s being
shipped or while on a store shelf before being sold.

FIG. 5 illustrates the power tool 100 without the divider
125. Once the power tool 100 1s ready for use, the divider
125 can be removed from the battery pack interface 110
without removing the battery pack 115. A user pulls the
divider 1235 from the battery pack interface 110 removing the
galvanic 1solation and allowing the power tool 100 to draw
power from the battery pack 115.

FIGS. 6-9 1llustrate perspective views of the divider 125
with a varying amount of folds. For example, FIG. 6
illustrates the divider 1235 with no folds. FIG. 7 illustrates the
divider 125 with a first fold 1454 1n the stem 142. FIG. 8
illustrates the divider 125 with a first fold 145a and a second
fold 1455b 1n the stem 142. FIG. 9 illustrates the divider 125
with a first fold 145aq, a second fold 14554, and a third fold
145¢.

As 1llustrated 1n FIG. 10, the divider 1235 1s covering the
tool terminal 1504. The first and second folds 1454a, 1455 are
positioned within a recess 155 of the battery pack interface
110 and the third fold 145¢ 1s positioned over the tool
terminal 150aq so that the tool terminal 150q 1s galvanically
isolated from a battery terminal when the battery pack 1135
1s 1nstalled on the tool housing 105.

With reference to FIG. 11, in some embodiments, the
divider 125 includes multiple folds 145a, 1455, that cover

multiple tool terminals 150a, 1505. A first fold 145a sub-
stantially covers a tool terminal 150q, thus providing gal-
vanic 1solation between the tool terminal 150a and at least
one battery terminal when the battery pack 115 1s connected
to the power tool 100. A second fold 1455 substantially
covers a tool terminal 150q, thus providing galvanic 1sola-
tion between the tool terminal 1505 and at least one battery
terminal when the battery pack 115 1s connected to the
power tool 100.

FIG. 12 1llustrates the power tool 100 with the battery
pack 115 coupled to the battery pack interface 110 of the tool
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4

housing 105 with the divider 125 positioned 1 a first
position. In the first position, the inner portion 135 of the
divider 125 1s positioned between the battery pack interface
110 and the battery pack 115. The outer portion 130 of the
divider 125 1s positioned outside the tool housing 105 so that
a user may pull the outer portion 130 out of the tool housing
105 to electrical connect the battery pack 115 to the power
tool 100.

Various features of the mnvention are set forth in the
tollowing claims.

What 1s claimed 1s:

1. A battery protection system for a power tool compris-
ng:

a power tool housing including a battery pack interface,
the battery pack interface including at least one tool
electrical terminal;

a battery including a battery housing and at least one
battery electrical terminal; and

a divider positioned between the at least one battery
clectrical terminal and the at least one tool electrical
terminal when the battery is coupled to the power tool,
the divider including at least one fold.

2. The battery protection system of claim 1, wherein the
divider 1s movable between a first position 1n which the at
least one battery electrical terminal of the battery pack 1is
galvanically 1solated from the at least one tool electrical
terminal of the battery pack interface and a second position
in which the at least one battery electrical terminal of the
battery pack and the at least one tool electrical terminal of
the battery pack interface are electrically coupled.

3. The battery protection system of claim 2, wherein the
divider further includes an indicator indicating to a user to
move the divider from the first position to the second
position before operation of the power tool.

4. The battery protection system of claim 1, wherein the
at least one fold 1s one of a plurality of folds.

5. The battery protection system of claim 4, wherein the
at least one tool electrical terminal of the battery pack
interface 1s a first tool electrical terminal, and wherein the
battery pack interface further includes a second tool elec-
trical terminal and a third tool electrical terminal.

6. The battery protection system of claim 5, wherein the
first tool electrical terminal 1s a positive terminal, the second
tool electrical terminal 1s a ground terminal, and the third
tool electrical terminal 1s a communication terminal.

7. The battery protection system of claim 5, wherein the
plurality of folds include a first fold, a second fold, and a
third fold.

8. The battery protection system of claim 7, wherein the
at least one battery electrical terminal of the battery pack 1s
a first battery electrical terminal, and wherein the battery
pack further includes a second battery electrical terminal and
a third battery electrical terminal.

9. The battery protection system of claim 8, wherein the
first fold of the divider galvanically 1solates the first battery
electrical terminal from the first tool electrical terminal, the
second fold of the divider galvanically 1solates the second
battery electrical terminal from the second tool electrical
terminal, and the third fold of the divider galvanically
1solates the third battery electrical terminal from the third
tool electrical terminal.

10. The battery protection system of claim 9, wherein the
first battery electrical terminal 1s a positive terminal, the
second battery terminal 1s a ground terminal, and the third
terminal 1s a communication terminal.
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